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(57) Abstract 

An organic electroluminescent (EL) element which comprises a photoelectronic functional material reduced especially in physical, 
photochemical, and electrochemical changes and an organic thin film which is formed by the vapor deposition of a compound highly 
compatible with a hole injection electrode and which efficiently emits lights of various colors with high reliability and is highly amorphous. 
It is inhibited during operation from undergoing a driving voltage increase or a luminance decrease, current leakage, or development or 
growth of a nonluminous part, is reduced in luminance decrease, is highly reliable with respect to heat resistance, etc., and has high 
luminance. The invention also provides a multilayered organic EL element which comprises a hole injection electrode and organic materials 
each having an optimal work function and which has high heat resistance, and an organic EL element which has high heat resistance, and an 
organic EL element which has a high hole mobility and is capable of attaining a higher current density. Each organic EL element has organic 
compound layers at least one of which comprises a compound having a skeleton represented by formula (I) wherein Lq represents two to 
four o-, p-, or m-phenylene groups, provided that when Lq is four phenylene rings, it may have optionally substituted aminophenyl at the 
center; and , R^ , R^ , and each represents any of (a), (b) and (c), wherein R u , R l2 , R I3 , R 14 , R I5 , R 16 , and R 17 represent each 
optionally substituted aryl; and r, , r 2 , r 3 , and r 4 are each an integer of 0 to 5, provided that (r, +r 2 +r 3 +r 4 ) is 1 or above. 
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^m^t^m^-jmAmmmizm^^m^iz-D^T^Mr^. 

miz^x^BMoit^tmm^n^miyt^mwoimu^^^m^m^rri 

So 

z\ corns* ^wwk&yo&m^&zthT'gztf. ^mcoitsmty ji- 
m<D<&T^. %ytx^? h)icD7n-\tit\z£z&mm<D&Tm<vmm&3LCz> 

i Toiicd mmm*&&T\ ib^cn^y*^^ i to 
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$u^ 0 m^it-t^ms* mm*m^2>wv%z><Dx. i~i onin^^ 
£tz. m^tm\zm-r^-^-^mmm\z\t. musing 6 3-29569 5^m. 

#^5 - 2 3 4 6 8 l^m. IWI7-4 3 5 6 4^it^$nTl^M 

umtteMftm ^>^^>^(d^wd mjt'j -juts. 

bTtt. mXU. 3 -2 6 4 6 9 2^«fcH*$nTlr»-5<k5«cYfc^ 

^<z>8 >jy-M^L^©iift^^iT§^i§iftfiMi'o^y 

9#cDT^-;UT>h^-fe>m^, ^Tp 6 _ i ! 44 5 6 §©rF77'J- 
^<7}^W»te0. 0 1 — 10wtX, $£KlteO. l~5wt* TSSCt^i 
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^Sz-^A^tUTH #Hf§BS6 3-2 6 4 6 9 2^ 4WF 3 - 2 5 5 1 9 
°^ - 7 0 7 3 3^ 5 8 8 5 9f, 4#fl8¥6-2 1 5 

Ji^Wfctt, sr, mjx (8-^uy7h) t;i^-*a, ex (8-* 
yuy^h) t^^a, ex (^>y {f } -s-^uy^) j>&\ e 
x (2-^-8-+yij;7h) t;u$-^a^^>k, mjx (8-*y 
uy^h) os^a. hux (5-^^-8-^>j;7h) t;u^-^a. 

k'7 (5-^oo-8^;ij/ 7 h) % a* 5, 7->^n;u-8-* 

/'J/7h7;Rz«7A, h'JX (5. 7-y^-8-tKD+WJ/ 

^h) t;i^-»>a, #u [ffift (id -ex (8-bFD^>-5-+;ij- 

;u) y^>] mifi&z. 
&tz, 8 -^y u y-;^vib-e©^##:^{^^c:tooia^^-rsT;i/^ 

^ygy^h) (xjcy^M x;u=--^a(iii) , ex (2-y5P;u-s-* 
yjy^h) t;u^-^a(iii) , ex (2-y^;u- 

s-^yuy^h) (^^i/^h) 77P*=*a<iii> , ex (2-y^ 
;p-8-^yjy^h) (/^-^^h) z^^-^Adn) , ex (2- 

i) . ex (2-y^;u-8-^y ijy^h) (^-xaL-^^y ^ i>) t 
;i^->7A(iii) , ex (2-y^;u-s-^y>;y^h) (/t 7 -7i^7 
xy^h) t;p$-^a(iid . ex (2-y^-8-+/u/7h) (2, 
3-y7fji/7i;7H 7j^z7A(ni) , ex (2-^^-8-+y>J 
y^H) (2, 6 -y7?>'i'7xy7 N) - «7A (11 n , ex (2-y^ 

^-8- + /'jy 7 h) (3, 4-y^7x/7M Z>>1^ -*7A(III) 
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ex (2-^^-8-^y-j/7h) (3, 5-w;P7i;5h) t;^ 

-^7A(III) , ex (2-^^-8-^yj;7h) (3, 5-^-tert-^ 
7)V7x.S?h) 7)V$-yA(Ul) % t*X (2-^^-8-^U/7h) 

(2, 6-f/^^-;u^oi/^h) t^-^aoii) , ex (2-^^;u-8 
-*y»jy^h) (2, 4, 6- hU7x-;i,7iy ^ h) x;i^-*7A(iii) , 

ex (2-^-8-^/'jy 7 h) (2, 3, 6-h'J^^7x77h) 
7;P5=*A<III) , b'7 (2-^-8- + ;>j/7h) (2, 3, 5. 6 

-^h^-TMUXity^ h) t;u^-^a(iid » ex (2-y^-8-^y 
uy^h) (i-t7h 7 h) t;u^-^a(iid . ex (2-*^-8-* 
yuy^h) (2-t7h7h) t;i^-^a(iid , ex (2, 4-^^^;p 
-8-+yuy7h) (t^h-7x^7iy 7 M t^^-^a(iii) , e 

X (2, 4-y7^-8-*;'J/7h) W7-?3L-)V7^;=rh) 7)V 
^-^A(III) , ex (2, 4-y^-8- + ;ij; 7 h) U^-Xx- 

^x/7h) y;ua-^A(ni) , ex (2, 4-y^^-8-*;u/7 

h) (3, 5-y^7x/7h) T^^-^AOII) , t'7 (2, 4—>*^ 
^;U-8-^y»jy^h) (3, 5 -^-teri-^JVy^y =, h) tjib. ~v 
A(III) , ex (2-^^-4-X^-8- + /U/7h) (A'5-;7l^/ 
5h) T;i/^-»7A(III) , ex (2->fjI,-4-^^y-8- + /'jy 7 

h) (/i 7 -7x-;P7xy7h) t;u^--7A(iid , ex (2-^^-5 

-y7/-8-+yj/ 7 h) ttJUh-PUV^h) 7J\s=i -^A(III) , e 
X ( 2 - ^^JK 6 - h U 7MD/^- 8 - + / U / 7 F) (2-t7h 7 

h) -^a(iii) 

cio(5^\ ex (2-/^-8-+y>jy 7 h) t;p^->7A(iii) 
**v-ex (2-^^-8-+;u;7h) y^n^Amn , ex (2, 
4-y/^-8-^ygy7h) t;U5-^a(iii) - tf -t+y-t'7 (2, 
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4-y^-8- + y-j/7h) 7)1,$=.* Mill) . t'X (4-X^-2 
-/^-8-^/'jy7h) T^^-^A(III) -w-^V-b*X (4-x 

^-2-^-8-+/U77h) t^x^aoii) % ex (2-*^;U 

-4-^h^yij/7h) y;U^-^7A(III) -u-t+V-hX (2-* 
-*^;U-8-*y T^a-^7A(III) (5-5/ 

7;-2-^^-8-+yu/7h) , ex (2-^^ 

v-ex ( 2 - ^fji.- 5 - h ij 7^to^fji,- 8 ij y 7 h) 
•7A(III) iT^oTfeiK 

^©fi^©3f;^ htltLTH HI?6- 1 1 0 5 6 9 mz§ZM<D7 jl~)1> 

7i-^7>h7t>R*fttt, (VIII) T^£n£feCDT&3 0 

A, -L, -A, (VIII) 
5$ (VIII) fC&^T. A, *5«fctfA, §*t;7i-JV7>h'JJPStfc 

a, , a 2 "e^$n^ ; eyxjix;uT>hu^S^^:«^xxx;i'T>hij;t, 

^tixn 7;wug, 7U-;i/S, 7*;m*s>s, 7>j-o+^i, 7$ 
wen, dti6©«»aitt$sic«si*nT^Tfej:.^. 

»3i5t-tS7xx;i/S©^fi:Htt7>h7-fe>gio9fi[, 1 oti^sctw 
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ss (vim \z^x. l, tt*is^*>ttt7u-^>aift*r. l, -e^$n 

3 0 ^Tfe, TU-;US^$f^L<, ±IB(D^^-;i,S(?D^\ A, , A, T 



i£ (IX) IC&HT, Ar,, Ar: ^i^Ar, £-*3§rS»!gig£:^U 
Ar, -Ar, T*$n*55rS»6»St LTI1 35r#*«rt:zK*£ (7'J-Jl/ 




(IX) 
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te, M7LlX?3i-)m. T)V*)V7^-)Vm. 7J^^y7iZJH, TU-;U 
Ar, ~Ar 3 T*SnS55F#J^*i: iTtt, x L^ 0 

l, ran tt£*«RKft**. ^mmmmm. ^# 

^*fctt3Sr#*7'5 >^ S!£S£n£ 2 ~ 6 tiff, 2 ~ 4ffi©$IST 

a (ix) wt&m&m^zRytmtLTits ±Ec*7Hwta*^tft 

K-/\"> h d t^fl^. C© «fc -5 ^llCdltSft^tt®^ 

WSte, 0. 0 1~2 0wt!S, $StC«0. l~15wlX «ht§C<l:«lK 

»cs* (ix) ®<t^**^©J:53Ctffl*»K:^**«^ < tfc: < fci5, 
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hckux (8-^'j;7h) t;i^-^a (ai Q 3) ttm^zzt 

m&ll'tZit&fyXDmmittf. 1/99-99/1, $5l:(11.0/9 0-9 0 
/1CK «Fl:tt2 0/8 0-8 0/2 0i«) <fcfc*«k 5 I:t5 d * Utr>. 

5 ~ 6 Onnu £Hc«5~5 0nm£-r£ d £#*$f i; 

> ^- + -a-r □ -t- ^ > 3 z. t \z ± 0 , fg^jf ^m^o 
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(8-+;u;7h) (ai Q 3 ) ios u y-^n,^ 

km*. mu>mm&, e»js?>»aMc, t°u^^>^^ *y^u>« 

63-295695 ^$g, #Hf§¥ 2-191694 #4*?g, #Hf!¥ 3-792 
JMfcAttSIJIfctt, 7?§JJe=«7$> % kH7y>R»#:, *JW^/-Jl^Sfl#, 

Ufa • ^y^+f-U >ij§ag#u ^7jc-;u^y >0§ag#:, ^ u 1/ >Ijf sUft:, :7;m- 
5-5 0 OnntflgL 4#fC 10 — 2 0 0 nm£T -5 d Ltr>. 
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ifaAlillfl ttWftCD/hS^ttW, Li, Na, K. Mg, 

AK Ag. In^^icn^tDllfili^ty^ %>L<fc«b«K An 

ttl 0~1 0 0 OninigitS^WSl^. 

±IBLfe«t"5K:«^aA««(Z)«-»»cttft!ll8^*s©T, » 

i^S^TSCi^L^ AttWKlfct, fflOLMT. I TO («SK-^fb< 
>v<7A) . IZO (imh-»<>y^A) , SnO : , Ni, A ik P 
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T10-30Q/D (f^8 0-3 0 0nm) <D I T Otfmvf*>tiZ>. Mmzte. 
&yt&&7<<)l*-mt* EL^M^ML, aafcieSlSt+OSbfrfo^e 
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WLftttmiz, m*wz\zmytm¥w.m*m^<b<D&m^ti&&k<* elms 
its® i^y'y^umh^ts) -f7?u^^ \*mit&® • m^mmt^mmt^ 

M£SMff©&mS#£|gj££ft&V>j&< % 1 0- 5 Torr (1 0-Pa) UT<DM£m 
£U *g*i&gte0. 0 l~lnm/sec Z S L^. S£ 
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i > 

;p) ] <>i?i;> (him3 3 lit&Qa no. 3) o&m. 

2 0 OmlOSJE&^gtCN, N->*^zc-;i/-l, 4- U>:xT^ >2 6 g£3-3 

-K h;UX>2 2 gtm&mm&O. 3gtil*»J^5 0gtf*'J>5 0 

Biftin^., Arti^ ;p/^©aae 2 0 oxzx- 24mmtiami, it. Rfo 

'J*yM7A»B (SM^IK n- -\^>/ / h;i/X>^^) U N.N'- 
5>7x-;|, -N- (3-MJ;U) -1.4- 7x"l/»7a>l 7g€Hfc. 

2 0 OmlOKJCSSk:, ±IBT#7cN. N* - y7xZM-3- h U;P-l, 4 
-7xzl/>y7$>10gtl, 4,4'-y3-Kb'7x-;i,4. 6g<i:gM 
0. 3gi»ij7A8. 0 gt?tli)>l 0 OmlSrJn*., Arfl^t, * 
-fM7O^2 2 0 < CT4 0»iL^ R*H7«, MUX>£2 0 0ml 
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n- ^\^>/h;UX>^^) U N. N' - y7x-JKN- h'X CN-^x 




HIM33 



MS##r : m/e 8 5 0 (M + ) 
,5 C-NMR7^ h;t^EI3 fC^t",. 

2 3 4*0 (-917^777) 
^7X^i&g (DSC) 99t 
<^j£0»J 2 > 

N, N' - >?7ain;i/-N. N' [N-7i-JH-4- h U ;i/ (4-7 ^/ :7 a:- 

JU) ] ^>yy> (HIM3 4 : No. 2) <D<&f&. 

GJ$M 1 tC&t^T, 3-3— K h )l>X><Dftt>K) K4-3- K h;UX>£flH>£:S 
1 ilHj^tCLT, Tf2H IM34 \Z*k-fffim<D. N. N' - y7i-JH, 
N'-tiT. [N-7iZJH-4- h»j;i/ (4-7=/7xZJW ] ^ £f&fc. 
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KS##T : m/ e 8 5 0 (M + ) 

7Kz&fe&mmmi£ (dso 

tf^XSS^S (DSC) 10 7<C 
<^J&®\ 3 > 

N.N'- y7xrJKN'-t'X [N-7x-JN-4- hU;V (4-J$/7xr 
] (H I M3 8 : No. 16) (D&f& 0 

SWi^ltHftCLT, TCHIM3 8l:sr«i6©, N.N'- S^x^l, 
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HIM38 



Ii^:m/e 9 2 2 (M* ) 

ftftmw.x'*.? hju&mi oust, 

(DSC) 125t 

<^J&0!|4> 

N. N'- y7xZJH, N'-tiT. [N-7xZJhN-4- h 0 Jl (4-7$/7i- 
;W ] ^>>>v?> (HIM35 :<£&b No. 1 0) 

&&milZ&\,*T* 3-3— K h;Ux>©«*>0fc3-3-Ktf7x=;UtfflVifc 
S^tt^^l tP^KLT, TfEH I M3 5 C^tllO, N.N'- ^^o:-;U 
-N.N'-h'X [N-7XZJH-4- MJ;P (4-7 3= 7 7x ] ^>>>^>£»fc a 
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K*##f:m/e 9 7 4 (M + ) 
7FMj££&S8!lJt (DSC) 

#7X*E£ffigF (DSC) 120*C 
<^^J 5 > 

N. N'- y7iZJH, N'-fc:X (N-7xZ^-N- [N-3- MJ ;U-N- 7xZJP (4- 
7=y7x"J|/) ] (4-7=/7iZ;W } ^>5?2» (HIM7 3 : fb^No. 
2 6 ) (D^0Zo 

tmmiZVX. N, N' - ^x:-^ -N- (3- h >J ;U) -1,4- 7x"U> 

2 0 OmKD^^iifcN, N"- y*7xZJH-3-hU^7x-l/>y7$>i 7. 
5 gil, 4-^ 3 -K^>if>3 2gtSftiM0. 3giM*'J9A5 0 g 
tfAU>50ml$M, Ar#i^, t-fJWU©^2 0 0tT24P$ 
faWLfc. SJ£if£7f£, h;Ux>£l 0 0m 1 }JD*_, M LT^^lft 0 



WO 98/30071 



116 



PCT/JP97/04904 



4- (3-K^oi-;U) -1,4- 7xZL/»7>>2 0g^ o 

2 0 Oml0S^|glcN,N'- -N- (3- h U ;p) -N* - (4-3 

-1,4- 7x;l/>y7$>13. 8g<hN.N'- i?7i-M>>J 
v>4. 2 8gtgft»0. 3g^i*ij^A26g < !:fA'J>50ml 

ym. h;ux>£i o omun^., mm^T^mm^om^. mm^x-m^ 
vxtfjiij^Amm (mmmm n- a^>/k;i,x>^^) u NiN -_ 

->*^^-;U-N. N'-t'T. {$-7x.-)l-H- [N-3-h'JJH- 7x~;i/ (4-T5/7 




WS##r:m/e 1184 (M* ) 
'H-NMR7^ bJU&mi 1 C^t 0 

yf^^^mmmim. (dso 
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(DSC) 122D 

<^j&m 6 > 

N.N'- N'-tfX {N-7jc-;U-N- [N-7 x — ;U-N-4- MJ Jl, (4- 

T^/^x-;U) ] (4-7^7x3) } ^>S^> (HIM7 4 :<fl^«3 
No. 2 5) 

^•^J5(d43ViT, 3-3 — K MUXXDftbD^-H-F h;PX>£fflt,*fcS 
*tt^UB«l:LT, TfBH I M7 4TjK£nS#tjg<ZX N, N' - >?:7:n- 
MJ'-k'X [N-7i-;H- (N-7i-JH-4- MJJV (4-7$7 7x~ 




KS##t : m/ e 1 1 8 4 (M + ) 
'H-NMR7^ hMil 
IJ C-NMR7^ hfr&mi 5 KZ^-f. 

(DSC) 126t 

<-&^7> 

N.N'- y7iZJH,N'-k'7 jcX;i,-N- [N-7iZ^ -N- 1-^7 ^;|, 
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yjL-jy) ] ; y^~M } ^>^>-> (him7 8 : -fb-g- 

No. 4 0) <D&f& 0 

-^^J 5 IZ&^T, 3-3- K h;Ux>C7>ftb9 Kl-3- uy&m^fz 
\Zfrte€>J&m5 tmmiZLT, TfBHIM7 8T^£tl£;|f§i§(D, N, N' - i?7^ 




»i^tfi:m/e 1 2 5 6 (M + ) 

^m^mmmm (dso 

^7XSM^ (DSC) 13 8t 

<&mm 8 > 

] -U"-^-7x-JK4"-y7$> (HTL103 No. 35 

9) (D-£f& 0 

1 0 0 OmKDfclfc^lZ, 2 6g04,4"-y7$;-p- ^-^m";^, 
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**;k& ^ A*jf fi U 4, 4' ' ->*3 - K-P-*- 7x^3 0g £f#7c» 

1 g £4. 4' * -S?3- h*-p-^-7i 1 0 g 0 . 3 g U 

0 gif*iJ>5 Oml Sin*., Ar#H^4", t'f;i//UOfflS2 0 Ot 
T2 4BtrdlJD«SU^. MUX>£l 0 Omlta*^ I®lt»$ 

X U TEHTL10 3T^n^ICDN,N"- y7iZJKN" 

'-t*X [N-7x~;H-3- MJ;U a-7577x-jW ] -i, V'-^-y^-jl- 
4,4"-:xX^>l 5g$||t 




Wft;fr#T:m/e 9 2 6 (M* ) 

<^j&m 9 > 

N.N"- y7xZ;H,N"-fX (N, N-y7xz;l/7$ / 7x-JW ^ >>?>?:, 
(HIM3 0 No. 1) <D&J&^(D2o 
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»*##f : m/e 8 2 2 (MM 

2 4 6 r 

^77MI (DSC) I07t 

%&ik<(km.m 2 1 2 *c 

<**fcl 1 > 

J5£ 1 0 0nm<D I TOSWM (*-)l>8LAmm ^ttS^yXSSS. * 

#±tfTtt*U DV*V>ift*Hk IfgfOSS^^y-ti^Lt, ixi 
0- 6 Torr (10-Pa) STMffibfc. 

Jfc^T, _hS50N,N'- ^ae-^-N.N'-tf* [N-7ai=;Mf-3- h U ;U (4-7 
^y^oc-;P) ] ^>^> (HIM33 :ft^ No. 3) £^«}E^0. 2 
nm/sec T 5 0 nm©j?$ t^*L. 

TBt*tiJ6©, y,N'.N'-fh7^h> (-3- e7iz^ -k;w 
^>5^> (TPD) »7U>temmitl0 : 1. **Bft 0 . 2nn,/se 
c T2 0ninOj5$(3*^L, *-Jl/ilfiLfc ( 
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/U/^b) Tl^-VA (Alq3) ^SfSggo. 2 nm/sec T 5 0 nmOff 

Mffi^^^-^fe^s, MgAg csajtio : i) zmmmigo. 

1 0 Onm^#bW«|ELm^^^Co 

-(D#aEL^{cSiE^^DLT«^^^L,fci:C5, 12V -8 5 0mA/ 
cm 2 T2 5, 2 0 0cd/m> (^S^SAmax = 5 6 5n m .M^x 

= 0. 4 7y = 0. 5 1) ©«*foW*I8<*tu d©*^tttt*7;U=f >#H»* 
T1 0, 0 0 0WHW«±sfc^UT^fc. fflJ»W#*3tffl©ffl^*«fcaCfifcfi»4^< 
H&<Z>¥ttJUt±3 OmA/cm* CD«lflElftl»T5 OOhr («J 
mmm.2, 0 3 0cd/i 2 ttXMKMflE6. 5 5V MWtffi±#3. 5V ) T 

<I1^J2> 

^«'ltW*t*f^«l,fc. fc^U 1IHHIM3 3 (fls^* No. 
3) ©«*>5fc, N, N' - S?7i=;KN'-^ [H-7i=;H-4- h >j ;U (4-T 
" y7x -^ 3 "*>5>S» (HIM34 No. 2) fcffl^fc. 

^OEL*^lC«BE*aHinLTm«E*»Lfcti:^, 12V •7 2 0mA/cm 2 
T2 6, 0 0 Ocd/m* <£>H£ A max = 5 6 5nm • Ml^x = 0. 

47y = 0. 5 1) ©»3t*q»BSn % d ©M^tiifflM^T 1 0 . 0 

3W^W¥«K8tt3 OmA/cnr' ^MffiKMffilft'r 8 0 0 h r (2, 0 4 0cd/m : 
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wmmmmEE6. 59v mmmi£±g-3. ov> t&o7c„ 
<nmm 3 > 

^Jl^iCm^Lt. ^cL, ±I2HIM3 3 Ut<£®} No. 
3) ©ft^Dt^ N, N' - y7xZ;KN'-t:X [N-:7nL-;U-N-4- h V )V (4-T 
S;7r - j W ^ ^>S?S» (HIM3 8 :it^m No. 16) fcffiUfc. 

ztDELm^iznjEzmu^TintiiLzmLfrtzz. 12V -825^/^ 

T2 6, 0 0 0cd/m 2 »i£fe A max = 5 6 5 nm • fidUMx = 0 . 

48y=0. 5 0) C»)fe*qiB*ft. -^«^i#ffi^*Tl 0, 0 
0 OWTOEUiSfcjELTUfc. *»W#«5t«©a5S*±rJfrt*tt±<^t>fc. 
»&<0¥«Sm3 OmA/cin 2 Oje**KftJK»T? 1 . 600hr (1, 9 2 3 cd 
/V «0»mib«£E6. 5 9V |g»j1iJ£±# l . 5V)T$>-?7c 0 

<H»<I4> 

fc£U ±IHHIM33 No. 
3) ©ffcfoOK, N, N' - ^^^-^-N.N'-b'T, (N-7xZjH- [N-3- h U ;P-N 

- 7x-;p (4-T^y^oi-;u) ] (4-75 / 7i-;w } ^>>?f>-> (him 

7 3 : <b^#JNo. 2 6) £ffll>7c. 

^©EL*^*JES:PP3liPLT*fiSES2ffiLfctC:5, 13V . l, i 5 5mA/ 
cm- T 2 4 , 8 0 0 cd/m 2 (Dffi (fg5KS*&:S A max = 5 6 5 nm • -feS&gl x 
= 0. 49y=0. 50) ©«tt*«*BSn. :©^liWIIi^^T 1 
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o, oo owmeu:SH£LTnfc. ^mmyt^<Dmm^<k^mt±<r^ 

ofeo tt£©¥««m3 OmA/cm 2 O^WmmUWiX 1 , 0 0 0 h r ( 1 , 8 
4 1 cd/m 2 SDBBffilWlJE 6 . 7 6V mmnj£±^2. 5 V) X'$>-Dfz 0 

t£*>iZ. B*lctT^Lfc*^S8 5-C, 1 2 Ot^itSig^KifcgL 

fcchd^, 5 0 0SfFlife^II:A7$4W^c 5 0. lmm£U:CD 

<Hii^j 5 > 

^«ltBii:*^«tfc. fc«U 1IBHIM3 3 No. 

-4- mj;p (4-7$;7x-;w ] d-T^/y^-ji) } ^yvv> (him 

7 4 No. 2 5) SfflUfc, 

21©EL*^te«iEE*8llnLT«i«*UfctC5. 13V ■ 1 l 5 5mA/ci 
2 T2 4 8 0 Ocd/m 2 OJtfi (383fclI*jfcK A max = 5 6 4nm • fiM«x = 0. 

4 9y=0. 5 0) ©»^3&**B*n, CC^iftjimHfttTl 0, 0 

@^(7)#M^« 3 OmA/cm 2 OD;£mtCT®jigSjT 1, OOOhr (1, 841 cd 
/m 2 WmmmmEE6. 7 6V JB»«EE±#1. 5V) T&ofc. 

5 0 0>fn«t>»3ttiBfcA9*^i;^ofc. 0. lmmkLbO** 

<HSS0-«l 6 > 

»J1©HIM33 (ffc^^J No. 3) <Dftt>Q\Z* N, N' - y7iZJhN, N 
[N-7i-;H-4- h'j;U (4-75/71-^) ] ^>>^> (HIM3 

5 : No. 10) &5UteN.N'- y7x-JH, N' -fcfX (N-7xZJH- 
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>V S J> (HIM78:fb^ll No. 4 0 ) ^m^fzt u5H^J 1 £mm<Dl& 

<nmw7> 

^©7;^ + y'j;-;V (Alq3) a*SSJ£5 : 5 : IT, 
— ;p (A 1 q3 ) £3 Onmlflfc, 



^(DELm^lZ'mBE.&WlmVTmWL&mLfztZ.Z, 13V -98 OmA/cm 2 
T2 6, 3 0 0cd/m 2 O|$fe (565tfiS*&ft A max = 5 6 5ni • feMf x = 0. 
49y=0. 5 1) 0563t*t«B$n, i©*^ttft*S3R»Ha«ft! 1 1 0 , 0 

^C0#M^«3 OmA/cm 2 (D^m»ttlg»j|g»jT3 0, OOhr (2, 3 5 0cd 
/m 3 K»*JE±#1. OV) , SJM3 0 0cd/i j m 10, OOOhr 
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<HM#J 8 > 

«i«l©*-JHiaUiftTPDO*i:U Al q3 1 OnmiU 

<Jt*fc*S 1 > 

**«liW*fc«f^KLt. fcjtfu HIM33 No. 3) CO 

f&bflfc, TfE«iS<ZX 4. 4', 4"- bVX [-N- (-3- ^^7xZJW -N- 7 

x-;t/T^y] Mj7x-;n7$> (mtdata) tint, . 




MTDATA 



z<DELm^zm^mmvxmm^mvrctz^. i4v • 7 6 7mA/cm* 

T2 1. 4 0 0cd/n'Ojtfi (%^«7<»[S A max = 5 6 5ni - felli x=0. 
48y=0. 5 0) ©fB^sWlKSn. dOKftfimftftSMft**? 1 0 , 0 

0 0 h r ( 2 , 12 0 cd/m 2 #J8!3KI&«JE 7 . 9 V mmW,EE.±%- 4. 5 V) 
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mnmi tmrnzm^rprnvtz. tzTzl. him33 nt^ws no. 3) <d 




ZOELm^zmfe&ftllmlsTmffi&misfztZZ, 14V •5 3 2mA/cm 2 
T?2 1, 0 0 Ocd/rn'OH-fe (fg^^C&S A max = 5 6 5nm • -fe^M^x=0. 

4 9y=o. so) ©fg^ii^n, nmo^mmz 3 omA/ cm* (Dizmmm 

ilit2 0 0 hr (1, 8 7 3cd/m J 8J8!ffi»*JE6. 5 0V mWim,I£±. 
#8. 0V) ST*BLfc^, &—97>tfyh<Df&&.timis<* JEteteMBKDm 

£stc, ra«»cbrf^j«ufc*^*8 5r<oKiafli»c:as[flibfctc5. lout 
<n«&0!i 9 > . 

ssio onmo i tosses (fr-jitzxmm) &&Tz>x^xmfo&, + 
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0- 6 Torr ( 1 0 " 4 Pa) STfefoELfc. 

fr^T\ ±mm,n'- -yy^-ji-n. N'-t*x [n-7i~;h-4- mj;u (4-7 

= /7x-;U) ] *<>i?i?> (HIM34 No. 2) Sr^ii^O. 2 

nm/sec T2 0 0 wOmZ teMMlsfZo 

££tC, MEEiKm&U-zfc&lz. A 1 2 nm/sec T2 0 0nm(DJP£ 

C^^fcmBESr^PLTm^^^tL^cchC^), 5v T 1 0 OmA/cm 2 0D«gfc 

^«snfe. o omA/cm 2 -e£*8Emfri,fc££;5. ioo ommg 

£7c, ±fHN. N' - i/^ai-^-N, N'-tiX [N-7xr.JH-4- h U ;U (4-T^7 
] *<>W> (HIM3 4:{^tl No. 2) $«llfct, 
*^7-f KffifcJ:0*-;P»»flE*ai3£UfciC^, 2. 7X10-W /Vs 
Tb-Dfto Z\<Dm*. -H»W7S:^-;uaAII2ltt<»KT*<&TPD CN. N'-fc:X 
(3-/^7x-Jl/) -N, (f-y7x-Jhl, l'-lf7xz;K 4'-S/T^>] <hJt 

<J±t*tj!l 3 > 

^»J9fC&^T> H I M 3 4 t^^.T±I2MTD AT A$ffll,^cffitt^»J 

£©^£«ffi£^JnLT*8St£»tLfc£;i5> 5v T2 0mA/cni 2 OllL 
a^tlfc^ofc. £<Dm=P& 1 0 OmA/cm 2 "C^«gitMl!iLfc<hC:^. 10 0 0 
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<nmm 1 o > 

nm^2iZ^X, N, N' - ^^x-^-N.N'-t'X [N-"7 a. ~ ;U-N-4- MJ 

7iz;i.) ] ^>>?>?> (HIM3 4 : ik£><& No. 2) £^jrT3 
*-MAI^II$:5 Onm*^ 3 0 0 nmiC^^^ffi«^^J 2 £ LTW 

COELm^c:mEE$rEIIJaLT«^^DfEL^a:C:^, 13V • 8 0 OmA/cm* 
T2 4, 5 0 0cd/oi 2 Offi A max = 5 6 5nm • feM^x = 0. 

4 7y=0. 5 1) Ofg^ltl&^tU il<Z)^«^z;Uzf >#H^^-tj 1 0 , 

mmv^MMteS OmA/cm 2 (^SztlglJjgglfrT 1 5 0 0 h r (WMMm 1 8 0 
Ocd/m 2 % *M8IgffrmJE 7 . 6V, fg®jmJE-h# 3 . 0 V) "CSofco 
££>Kl, ^(3LT^i3L^^^ 8 5 ^(Dmi&miZlfrWLfct Z\Z. 5 00 



WO 98/30071 



129 



PCT/JP97/04904 



N-L 0 -N (I) 
(R 02 )r 2 — I^H-^ 

(±3t (I) \Z^X. L 0 H2~4l(Do- p- Sfc(im-7i-U>S©^ 
WLT^TfeiVi. R 0l , R 02 , Roa^^CXRo.tt, ^tl^tl, 

R12 , \-/- N -R 15 \Q_ N .R14 

~~ R 15 

^Z^f^lL 21 R ^ Rl3. Rl4, Rl5, Rl6*5^tKR 17 «-en^ 
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tt&omwm i ^ism^w^ e l mf „ 
^fsagi 3 ig-fg 8 m(D^-rn^\zum<D^m e l „ 

10. itufBfc£#j£^-WT *-;M£UjJg7^ 1 . 0X1 o-W /Vs£( 
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FIG. 3 
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FIG. 4 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 15 
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FIG. 16 
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FIG. 18 
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FIG. 19 
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